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Abstract. A description is given of Predicrostonyx compitalis from the locality of
Zalesiaki 1A/13. On the basis of the common occurrence of two species of the evolved
Allophaiomys [Microtus (Allophaiomys) pliocaenicus praehintoni and Microtus (Allo-
phaiomys) nutiensis] and the first true Microtus species identified here as Microtus
(Microtus) sp. and Microtus (Microtus) ex. gr. hyperboreus, the assemblage is believed
to come from above the Lower/Upper Biharian boundary most probably corresponding
to the final part of the Matuyama Chron, preceding the Jaramillo event. The early history
of Dicrostonychini in the Northern Hemisphere is also discussed.
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I. INTRODUCTION

Collared lemmings (Dicrostonychini KRETZOI, 1955) form a well defined group of
microtine rodents with characteristic dental traits and thus easily recognizable in the fossil
record. At present they show a circumpolar distribution in the Arctic zone of Eurasia and
North America (CORBET, HILL 1991) and exhibit remarkable adaptations to the tundra
environment (BANFIELD 1974). Many authors used the presence of Dicrostonyx in
Pleistocene localities as an indicator of a strict tundra plant community in palaeoenviron-
mental reconstructions. However, during the Late Pleistocene collared lemmings occurred
in assemblages of disharmonious faunas, so termed by LUNDELIUS et al. (1983), Ho-
RACEK, SANCHEZ MARCO (1984), GRAHAM (1985), and NADACHOWSKI (1989a) con-
taining tundra and steppe elements which at present show disjunct distribution patterns.
These faunal assemblages lived in a particular mosaic plant community (MEAD, MEAD
1988) which has no modern counterpart (YOUNG 1982). The Middle and Early Pleistocene
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lemmings therefore may be indicative only of a boreal-type environment, and not necess-
arily of a recent-type tundra community (KOWALSKI 1980).

The latest fossil records indicate that Dicrostonychini evolved in Beringia, which
appeared to be one of the most important areas of the evolution of the Pleistocene plant
and animal communities (HOPKINS et al. 1982; SHER 1987). In the vast territory ranging
from Northeastern Siberia through Alaska to Northern Yukon the history of lemmings
including various stages of their evolution is relatively well documented. In Europe
Dicrostonyx is a dominant element in many Late Pleistocene faunal assemblages. How-
ever, the Middle and especially the Early Pleistocene collared lemming remains are
recovered only occasionally (FEJFAR 1965, 1966; HELLER, BRUNACKER 1966; BOURDIER
etal. 1969; CHALINE 1972; KOWALSKI 1977; FEJFAR, HORACEK 1983). It is assumed that
the Early /Middle Pleistocene boundary corresponds to the first appearance of Arvicola
as defined by FEJFAR (1976), HORACEK (1981) and FEIFAR and HEINRICH (1983).
Accordingly, only the faunistic assemblages from Europe and West Siberia containing both
Mimomys savini and Dicrostonychini were taken into consideration in the present paper.

Since the fossil records of Early Pleistocene lemmings may be of significance for the
reconstruction of palacoenvironment, migration and evolution of Dicrostonychini, a
description of Predicrostonyx from Poland seems expedient.

II. DESCRIPTION OF LOCALITY AND FAUNA WITH PREDICROSTONYX

Remnants of a primitive collared lemming have been recovered from the Zalesiaki
1A/13 faunal assemblage (NADACHOWSKI 1990a). The locality of Zalesiaki 1 near
Dzialoszyn, Cracow-Wieluf Upland, discovered in 1970 and now completely destroyed
(NADACHOWSKI et al. 1989), yielded 15 faunistic samples. MEYNARSKI (1977) divided
them into two groups: A (samplesNo 1,2, 5,7, 8,9, 10 and 13) and B (samples No 3, 4,
6,11, 12, 14 and 15), according to their species composition.

Faunistic information concerning the rodent fauna was first published without detailed
differentiation into samples (BLACK, KOWALSKI 1974; KOWALSKI 1977, 1979; PRADEL
1988).

The Zalesiaki 1A fauna contains Biharian micromammals, although particular samples
probably differ slightly in age (NADACHOWSKI 1990a, Table III). The following taxa of
rodents were recognized in the Zalesiaki 1A/13 assemblage (numbers indicate the fre-
quency of first lower molars — M1, if M1 was lacking, the numeral 1 was inscribed):

Sciuridae
Spermophilus polonicus (GROMOV, 1965) 3 (2.8%)
Pliopeteurista meini (BLACK et KOWALSK]I, 1974)1 ?

Lthe frequency of P. meini is unknown, because material from particular samples was not separated



Early Pleistocene Predicrostonyx from Poland 205

Cricetidae
Cricetus runtonensis (NEWTON, 1909) 5 (4.7%)
Spalacidae
Prospalax sp. 1 (0.9%)
Arvicolidae
Predicrostonyx compitalis ZAZHIGIN, 1976 1 (0.9%)
Lemmus sp. 5 (4.7%)
Clethrionomys sp. 3 (2.8%)
Pliomys episcopalis MEHELY, 1914 14 (14.1%)
Microtus (Allophaiomys) pliocaenicus praehintoni RABEDER, 1981 18 (17.1%)
Microtus (Allophaiomys) nutiensis CHALINE, 19722 24 (22.8%)
Microtus (Microtus) ex gr. hyperboreus 6 (5.5%)
Microtus (Microtus) sp.> 15 (14.7%)
Mimomys pusillus (MEHELY, 1914) 4 (3.8%)
Mimomys savini HINTON, 1910 3 (2.8%)
Muridae
Apodemus cf. flavicollis (MELCHIOR, 1834) 3 (2.8%)
Total 106 (100%)

III. SYSTEMATICS AND MORPHOLOGY

Of the rodents known from the Zalesiaki 1A/13 fauna, the collared lemming and voles
(Microtus), which are important index fossils, are described here; other species will be
presented elsewhere. VAN DER MEULEN’s (1973) nomenclature of morphological tooth
patterns and measurement methods were used in the description of material.

Dicrostonychini KREZOI, 1955
Predicrostonyx GUTHRIE et MATTHEWS, 1971

Predicrostonyx compitalis ZAZHIGIN, 1976
Predicrostonyx sp. - NADACHOWSKI 1989b: 169, Tab. III.
Predicrostonyx cf. compitalis — NADACHOWSKI 1990a: 221, Tables 1 and 3.

4 ncluding Microtus (Allophaiomys) pliocaenicus pliocaenicus sensu NADACHOWSKI (1990a)
3= Microtus (Microtus) nivaloides sensu NADACHOWSKI (1990a)
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Predicrostonyx cf. compitalis — NADACHOWSKI 1990b: 240, Tab. 3

Material: left My, fragment of right M 2left M

Measurements length of M1 — 2.95, A/L index — 52.9; length of M? — about 1. 72
length of M>- 228 and 1.78

Description: Molars without cement in the re-entrant angles, enamel-free areas present
on top of all triangles, thickness of enamel relatively poorly differenciated. M1 with ﬁve closed
triangles (Fig. 1/1), anterior cap elongated, LRAS and BRA4 poorly developed; M2 possesses
a anterior loop and three triangles with a small labial bud (broken) on the last of them (Fig. 1/2);
M>characterized by the presence of anterior loop and three (Fig. 1/3) or two (Fig. 1/4) triangles
as well as a posterior cap with incipient development of BSA4 and LSAS.

Remarks and discussion: The molars show a very primitive pattern. The
first lower molar (M1) (Fig. 1/1) is similar to the holotype of Predicrostonyx antiquitatis
(CHALINE, 1972) from Les Valerots, which also has five closed triangles (CHALINE 1972,
Fig. 66/2), while the type specimen of Predicrostonyx compitalis ZAZHIGIN, 1976 is much
more complicated and possesses seven closed triangles (ZAZHIGIN 1976, Fig. 1/9).
However, the Predicrostonyx — Dicrostonyx lineage is characterized by a very wide
morphological variation of M1 and in cases when sufficiently big material is available,
specimens with five, six and seven triangles can be seen in samples (GUTHRIE, MATTHEWS
1971; NADACHOWSKI 1982; SMIRNOV et al. 1986)

Upper molars of Dicrostonychini are much more 1mportant to species determination
(AGADZHANIAN 1976). The second upper molar (M ) from Zalesiaki 1A/13 possesses
only three triangles and a small bud in the posterior part of the tooth (Fig. 1/2), which can
be also observed in P. compitalis (ZAZHIGIN 1976, Fig. 1/1) and in some specimens of
Dicrostonyxmeridionalis SMIRNOV et BORODIN, 1986 from West Siberia (SMIRNOV et al.

2YE

Fig. 1. Predicrostonyx compitalis: 1 - left M1, 2 - right M2, 3 — left M°, 4 — left M>.
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